A model for the function of the bisphosphorylated heart-specific troponin-I N-terminus.
Bisphosphorylation of two adjacently located serine residues in the heart-specific N-terminus of the cTnl subunit reduces calcium affinity of the cTnC subunit. An interaction of the phosphorylation region of cTnI with acidic residues of another cTn subunit has been proposed formerly based on 31P nuclear magnetic resonance (NMR) data. A possible candidate is cTnC. Thus, an interaction model of cTnC with the bisphosphorylated cTnI N-terminus has been built using a homology model of hcTnC based on the crystal structure of tusTnC and the structure of the phosphorylation region of cTnI determined by 2D NMR. By computational search, five cluster of acidic residues of cTnC might interact with the cTnI phosphorylation region. Three sites could be excluded by 31P-NMR experiments. The two remaining sites are located in the N-terminal helix of cTnC and between calcium binding sites III and IV. Reorientation of the arginine and phosphoserine sidechains within the phosphorylation region as proposed by refined docking could explain the formerly measured changes in pKaapp values. Thus, local pKa changes might lead to the reduction of calcium affinity observed upon cTnI bisphosphorylation.